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Description 

[0001] The present invention relates to a broadcast 
signal receiving device and method and is suitably ap- 
plied to a digital broadcasting system. 
[0002] In the conventional digital broadcasting sys- 
tem, the transmitting end conducts the compression 
coding to the video and audio signals of each program 
with the MPEG2 (Moving Picture Experts Group Phase 
2) standard, and by dividing the various kinds of data to 
be broadcasted, such as the obtained compression- 
coded data, control data and the like, per 184-byte and 
adding TS (transport stream) header of 4-bytes contain- 
ing sync code (47H) and PID (packet identification, 
13-bits) to its head, forms a 188-byte TS packet. 
[0003] Furthermore, the transmitting end forms a 
transport stream by multiplexing thus obtained TS pack- 
et for plural programs and the TS packet storing pro- 
gram information, QPSK (Quadrature Phase Shift Key- 
ing)-modulates these, and sends out the resultant as a 
digital broadcasting signal. 

[0004] On the other hand, the receiving end receives 
and demodulates the digital broadcasting signal, and 
extracts the TS packets for the program specified by the 
user included in the obtained transport stream based on 
the PID. Then, it decodes video and audio data stored 
in the TS packets to display obtained pictures and to 
give sound from a speaker. 

[0005] Accordingly, in the digital broadcasting sys- 
tem, while the transmitting end can multiplex audio and 
video data for plural programs for transmission, the user 
can select and watch a desired program from among 
these programs at the receiving end. 
[0006] However, in such the signal receiving device 
of the digital broadcasting system, the device capable 
of receiving only one sequence of transport stream is 
used as a demultiplexer to extract the TS packets for a 
specified program from the transport stream obtained 
by demodulating the digital broadcasting signal. 
[0007] For this reason, in such the signal receiving de- 
vice, for example, an application for displaying pictures 
of the plural optional programs on the multi-screen upon 
receiving plural sequences of digital broadcasting sig- 
nals or an application for displaying pictures of one op- 
tional program on the screen upon receiving plural se- 
quences of digital broadcasting signals need the same 
number of demultiplexers as the digital broadcasting 
signals. Therefore, this causes the problem in increas- 
ing the circuit size. 

[0008] European Patent Application Publication No. 
EP-A-0 749 244 discloses a conventional digital broad- 
cast receiving device. The device, which separates a 
specified sequence of data (a program) from received 
plural multiplexed program data, comprises a receiving 
means for receiving a broadcast signal comprising plu- 
ral multiplexed program data and extracting a data 
stream therefrom. A selecting means specifies said se- 
quence of data from the data stream, and separating 



means separates the sequence of data from the stream. 
[0009] Other, generally similar, receiving devices are 
disclosed in EP-A-0 784 401 , US Patent No US-A-5 502 
497, and EP-A-0 835 029. 

5 [0010] Accordingly, the known signal receiving devic- 
es have the problem in that it is difficult to improve its 
operability with minimizing its size, for example, it is dif- 
ficult to make an application for displaying multiple im- 
ages on a screen efficiently without increasing the circuit 

10 size. 

[001 1 ] US-A-5,657,092 discloses a broadcast receiv- 
er having a picture-in-picture (PIP) function. The receiv- 
er includes a first tuner and channel decoder for receiv- 
ing a video signal for a PIP via an antenna, a first de- 
'5 packetizer for receiving a signal generated in the first 
tuner and channel decoder and separating and output- 
ting the same, a second tuner and channel decoder for 
receiving a video signal for a main screen via an anten- 
na, a second depacketizer for receiving a signal gener- 
ic ated in the second tuner and channel decoder and sep- 
arating and 

outputting the same, a PIP decoder for receiving 
the video bit stream of the first depacketizer to recon- 
struct only the intraframe into a PIP image, a main video 
25 decoder for receiving the video bit stream of the second 
depacketizer and outputting a main image, a multiplexer 
for multiplexing the outputs of the PIP decoder and the 
main image decoder, and a video display processor por- 
tion for receiving the output of the multiplexer and con- 
so verting the luminance and chrominance signal into R, G 
and B signals to then be displayed. The circuit is simpli- 
fied owing to the adoption of fewer memories than a 
main video decoder and the cost is reduced. 
[0012] US-A-5,598,222 discloses a broadcast receiv- 
es er having a picture-in-picture (PIP) function. The receiv- 
er includes a primary tuner/demodulator/transport de- 
coder circuit and a secondary tuner/demodulator/trans- 
port decoder circuit. It also includes a "full resolution" 
MPEG video decoder which decodes the data stream 
40 provided by the primary circuit to provide the main pic- 
ture and a "reduced resolution" MPEG video decoder 
which decodes the data stream provided by the second- 
ary circuit to provide a reduced resolution picture for dis- 
play in the main picture. The two decoders share a com- 
45 mon memory, reducing the need for additional memory 
when implementing the PIP function. 
[0013] According to a first aspect of the invention 
there is provided a broadcast video signal receiving de- 
vice comprising: plural receiving means each operative 
so to receive a respective broadcast video signal compris- 
ing a stream of coded video data representing plural 
multiplexed programs and to extract the respective cod- 
ed video data stream therefrom; selecting means for 
specifying sequences of coded video data comprising 
55 at least parts of said plural data streams extracted by 
respective ones of said plural receiving means; sepa- 
rating means for receiving said extracted plural video 
data streams and separating said specified sequences 
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of coded video data from said plural data streams; char- 
acterised by means for outputting said specified se- 
quences of coded video data from said plural data 
streams as a single coded video data stream; and a sin- 
gle video decoder for decoding the single coded video 5 
data stream. 

[0014] According to a second aspect of the invention 
there is provided a broadcast video signal receiving 
method comprising the steps of: receiving, by way of 
each of plural receiving means, a respective broadcast 
video signal comprising a stream of coded video data 
representing plural multiplexed programs, and extract- 
ing the respective coded video data streams therefrom; 
specifying sequences of coded data comprising at least 
parts of said plural video data streams; extracted by re- 
spective ones of said plural receiving means; separating 
said specified sequences of coded video data from said 
plural data streams; characterised by outputting said 
specified sequences of coded video data from said plu- 
ral data streams as a single coded video data stream; 
and decoding the single coded video data stream using 
a single video decoder. 

[0015] This device and method can extract program 
data of a desired program from among plural data 
streams each formed by multiplexing plural programs, 
and allows the display of plural images on the same 
screen using only one decoder. 
[001 6] The invention will now be further described, by 
way of illustrative example, with reference to the accom- 
panying drawings, in which: 

Fig, 1 is a block diagram showing the structure of a 
signal receiving device according to an embodi- 
ment of the present invention. 
Fig. 2 is a block diagram showing the structure of a 
selected-channel extracting unit. 
Fig. 3 is a flowchart explaining a processing proce- 
dure to extract (a) selected channel(s). 
Fig. 4 is a schematic diagram explaining extracting 
processing to select one program from each of 
three transport streams. 

Fig. 5 is a schematic diagram explaining extracting 
processing to select one program from each of two 
transport streams. 

Fig. 6 is a schematic diagram explaining extracting 
processing in the case where the PIDs are identical 
when selecting one program from each of two trans- 
port streams. 

Fig. 7 is a schematic diagram explaining extracting 
processing to select two programs from one trans- 
port stream. 

Fig. 8 is a block diagram showing another embodi- 
ment. 

Best Mode for Carrying Out the Invention 

[0017] The present invention will be described in de- 
tail with reference to the accompanying drawings. 



(1 ) Structure of Signal Receiving Device according to 
the Embodiment of the Present Invention 

[0018] In Fig. 1 , 1 generally shows a signal receiving 
device of the digital broadcasting system according to 
the embodiment of the present invention. It has first and 
the second receiver systems 3A and 38 connected re- 
spectively to separate antennas 2A and 28 and can si- 
multaneously receive at least two programs with them 
under the control of a microprocessor 4. Note that, in 
Fig. 1 , two antennas are provided, however, a signal can 
be received by one antenna. The signal can be divided 
into two signals to be supplied to the first and second 
receiving system. That is, providing two antennas is able 
to receive digital broadcasting signals from two satel- 
lites. On the other hand, providing one antenna is able 
to select signals which correspond to two transponder 
of a digital broadcasting signal from one satellite. 
[0019] Channel information of a program desired by 
a user, inputted with an input unit 5, is supplied to the 
microprocessor 4 from the input unit 5 through a control 
bus 6. That is, the input unit 5 is an infrared ray receiving 
unit, in which the channel information, from a remote 
controller not shown is inputted thereto and is supplied 
to the microprocessor 4 through the control bus 6. 
[0020] The microprocessor 4 controls tuners 1 0A and 
1 0B of the first and the second receiver systems 3A and 
3B according to the supplied channel information based 
on a program previously stored in a ROM (Read Only 
Memory) 7. Note that, a RAM (Random Access Memo- 
ry) 8 serves as a memory means used for processing of 
the microprocessor. 

[0021 ] As a result, under the control of the microproc- 
essor 4, the tuners 1 0A and 1 0B select the respectively 
corresponding digital broadcasting signals from among 
plural digital broadcasting signals received with the an- 
tennas 2A and 2B, and transmit these as selected sig- 
nals S1A and S1B to the digital demodulators 11 A and 
11B, respectively. 

[0022] The digital demodulators 1 1 A and 1 1 B conduct 
the digital demodulation processing to the supplied se- 
lected signals S1A and S1B and transmit the resultant 
demodulated data D1 A and D1 B to error correction units 
12A and 12B, respectively. Then, the error correction 
units 1 2A and 1 2B apply the prescribed error correction 
processing to the supplied demodulated data D1A and 
D1B and transmit the resultant transport stream data 
(hereinafter, referred to as TS data) D2A and D2B to a 
selected-channel extracting unit 13. 
[0023] Under the control of microprocessor 4, the se- 
lected-channel extracting unit 1 3 extracts and multiplex- 
es the TS packet data for pictures and the TS packet 
data for sound of the specified program from among two 
sequences of TS data D2A and D2B supplied and the 
TS data D2C supplied from a digital video tape recorder 
(VTR) via an IEEE1 394 interface 50. Then, the resultant 
video TS data D3 and audio TS data D4 are transmitted 
to an video multi-decode processor 1 4 and an audio de- 
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code processor 15, respectively, or are stored in a RAM 
1 6. Note that, the video TS data D3 is a signal generated 
by multiplexing TS data for one or plural program(s). In 
addition, the audio TS data D4 is TS data for one pro- 
gram (for example, a program displayed on a main 
screen of programs displayed on the multi-screen). 
[0024] Under the control of the microprocessor 4, the 
video multi-decode processor 14 simultaneously de- 
codes the video TS packet data for one or plural pro- 
gram^) included in the supplied video TS data D3 with 
a RAM 1 7 and transmits the resultant video data D5 for 
one or plural program(s) to a display processor 1 8. 
[0025] The display processor 1 8, under the control of 
the microprocessor 4, executes the prescribed signal 
processing with a RAM 19 for multi-screen displaying, 
and transmits the obtained display signal S2 to a monitor 
not shown to display pictures based on the display sig- 
nal S2 on the multi-screen, in the case where pictures 
of plural programs are included in the video data D5. 
Note that, in the case where pictures of only one pro- 
gram are included in the video data D5, the prescribed 
signal processing is executed so that the picture can be 
display on the screen all over as a conventional device. 
[0026] On the other hand, under the control of the mi- 
croprocessor 4, audio decode processor 15 decodes 
the supplied audio TS packet data D4 with a RAM 20 
and then, transmits the resultant audio data D6 to an 
audio processor 21 . 

[0027] Then , under the control of the microprocessor 
4, the audio processor 21 performs the digital-to-analog 
conversion on the supplied audio data and outputs it to 
the speaker not shown, or converts the supplied audio 
data into an optical digital sound output signal to output. 
[0028] In this way, this signal receiving device 1 can 
display pictures of plural programs, specified from two 
different sequences of digital broadcasting signals and 
the TS data obtained via the IEEE1394 interface 50 by 
the user, on the multi-screen by the such a method of 
dividing the screen, and at the same time, can give 
sound of any one of the programs from the speaker. 
[0029] On the other hand, when the user manipulates 
the remote commander to specify one program and the 
input unit 5 receives a manipulated signal transmitted 
from the remote commander, the microprocessor 4 con- 
trols only one of the tuners 4A and 4B of the first and 
second receiver systems 3A and 3B and the IEEE1394 
interface 50. 

[0030] As a result, the selected digital broadcasting 
signal of the tuner 4A or 4B of the first or the second 
receiver system 3A or 3B is subjected to the demodu- 
lating processing and the error correction by the follow- 
ing digital demodulator 1 1 A or 1 1 B and error correction 
unit 12A or 12B to restore the transport stream. Then, 
the transport stream is supplied to the selected-channel 
extracting unit 1 3 as TS data D2A or D2B. On the other 
hand, in the case of specifying the digital signal obtained 
via the IEEE1 394 interface 50, the digital signal obtains 
TS data D2C in the form of a transport stream. Then, 



the TS data D2C is supplied to the selected-channel ex- 
tracting unit 13. 

[0031] Then, the selected-channel extracting unit 13 
separates video TS packets and audio TS packets for 
5 the program specified by the user from the TS data D2A 
or D2B or the TS data D2C obtained via the IEEE1394 
interface 50 under the control of the microprocessor 4. 
The obtained video TS data D3 and audio TS data D4 
are supplied to the video multi-decode processor 1 4 and 
audio decode processor 15 respectively. 
[0032] Then, the video TS data D3, after being decod- 
ed by the video multi-decode processor 14 under the 
control of the microprocessor 4, is converted into an an- 
alog signal by the display processor 18 and is sent to 
the monitor as a display signal S2. As a result, the pic- 
tures of only one program specified by the user is dis- 
played on the monitor. 

[0033] Moreover, the audio TS data D4, after being 
decoded by the audio decode processor 15 under the 
control of the microprocessor 4, is converted to an an- 
alog signal by the audio processor 21 and transmitted 
to the speaker as an audio signal S3. As a result, the 
sound of the program specified by the user is given from 
the speaker. 

[0034] In this way, this signal receiving device 1 can 
select only one sequence of TS data from among two 
sequences of TS data D2A and D2B to be given to the 
selected-channel extracting unit 1 3 from the first and the 
second receiver systems 3A and 3B and the TS data 
D2C obtained via the IEEE1394 interface 50, to display 
the pictures and to give sound with respect to the spec- 
ified program. 

(2) Structure of Selected-channel Extracting unit 13 

[0035] In practice, the selected-channel extracting 
unit 13 is constructed as shown in Fig. 2, in which the 
TS data D2A and D2B to be supplied respectively from 
the error correction units 12A and 12B of the first and 
second receiver systems 3A and 3B are supplied into 
the corresponding first or second sync code detecting/ 
interchanging units 31 A and 31 B of the TS selector/mul- 
tiplexer 30. 

[0036] The first and second sync code detecting/in- 
terchanging units 31 A and 31 B detect sync code stored 
in the TS header of each TS packet included in the re- 
spectively supplied TS data D2A and D2B, and transmit 
a sync code detection signal S10 to a timing controller 
32 whenever detecting a sync code. 
[0037] In addition to this, the first and the second sync 
code detecting/interchanging units 31 A and 31 B re- 
writes the sync code of each TS packet to an ID code 
for internal processing to be given from the microproc- 
essor 4 through the control bus 6, a control interface 33 
and the timing controller 32 and changes identical PIDs 
(Packet Identification) so that the PIDs of TS packets of 
each program specified can be identified even if the 
PIDs are the same. Then, these TS packet data D10A 
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and D10B are sequentially stored in the corresponding 
first and the second FIFOS (First-in First-out) 33A and 
33B. 

[0038] On the other hand, the timing controller 32, 
based on the sync code detection signals S1 0 supplied 
from the first and second sync code detecting/inter- 
changing units 31 A and 1 3B and the control signal sup- 
plied from the microprocessor 4 through the control in- 
terface 33, reads out, for example, data in a TS packet 
unit (in a 1 88-byte unit) from the first and second FIFOs 
33A and 33B alternately with a double clock frequency, 
multiplexes the first and second TS data D2A and D2B 
with a multiplexer 51 , and transmits the resultant stream 
data to a TS separator 34 via the multiplexer 51 as se- 
lected/multiplexed data D11 , in the case where each of 
plural programs specified by the user is included in each 
of two transport streams. 

[0039] On the other hand, the third sync code detect- 
ing/interchanging unit 31 C detects a sync code stored 
in the TS header of each TS packet included in the sup- 
plied TS data D2C, and transmits the sync code detec- 
tion signal S1 0 to the timing controller 32 whenever de- 
tecting a sync code. 

[0040] Further, even when a TS packet included in the 
inputted TS data D2C has the same PID as a TS packet 
for each program specified by the first and second sync 
code detecting/interchanging unit 31 A and 31 B, the third 
sync code detecting/interchanging unit 31 C rewrites the 
sync code of each TS packet to the identification code 
for internal processing supplied from the microproces- 
sor and interchanges the identical PIDs (Packet Identi- 
fication) so that the PIDs can be identified. Thereafter, 
it sequentially stores the TS packet data D10C to the 
corresponding third FIFO (First-ln First-Out) 33. 
[0041] The timing controller 32, based on the sync 
code detection signal S10 supplied from the third sync 
code detecting/interchanging unit 31 C and the control 
signal supplied from the microprocessor 4 through the 
control interface 33, reads, for example, data in the TS 
packet unit (in a 1 88-byte unit) from the first, second and 
third FIFOs 33A, 33B and 33C alternately with a three- 
fold clock frequency, multiplexes the first, second and 
third TS data D2A, D2B and D2C with the multiplexer 
51, and transmits the resultant stream data to the TS 
separator 34 as selected/multiplexed data D11, in the 
case where each of plural programs specified by the us- 
er are included in each of three transport streams. 
[0042] In this case, firstly, the TS separator 34 ex- 
tracts the TS packet having the program information in- 
cluded in the digital broadcasting signal selected at the 
first and the second receiver systems 3A and 3B from 
the selected/multiplexed data D11 and the TS packet 
having the program information included in the TS data 
D2C obtained through the 1EEE1394 interface 50, and 
transmits these to the microprocessor 4 through the 
control interface 33 and the control bus 6 in order. 
[0043] Then, the microprocessor 4 obtains the PID of 
each video and audio TS packet for the program spec- 



ified based on the program information to be supplied 
from the TS separator 34 and transmits it to the TS sep- 
arator 34 through the control bus 6 and the control in- 
terface 33 in order. 

5 [0044] Thus, the TS separator 34 extracts TS packets 
of such as video, audio, control data and data signal for 
each program specified from among the selected/mul- 
tiplexed data D11 based on the PID to be given from the 
microprocessor 4, and transmits the control information 

10 and data signal for each program to the microprocessor 
4 via the control interface 33 and the same time. trans- 
mits the video and audio TS packet data for each pro- 
gram to a PID interchange and sync code conversion 
unit 35 or stores them in the RAM 1 6 through the RAM 

15 interface 36, as the video TS packet data D12A and au- 
dio TS packet data D12B. 

[0045] In this connection, the TS separator 34 can se- 
lect TS packets corresponding to the program selected 
by the user from among the TS data D2A and D3B re- 
20 ceived by the first and second receiver system 3A and 
3B to generate new TS data D2C, and can record it on 
the digital VTR through the IEEE1394 interface 50. In 
this case, the TS separator 34 is to output the relation 
between the current PID and the former one to the digital 
25 VTR through the IEEE1394 as interchange information 
when the TS packet having the PID interchanged exists 
in the TS data D2C. 

[0046] Under the control of the microprocessor 4, the 
PID interchange and sync code conversion unit 35 re- 
30 writes the ID code and PID attached by the first, second, 
and third sync code detecting/interchanging units 31 A, 
31 B and 31 C to original synchronization codes with re- 
spect to each video and audio TS packet of the supplied 
video TS packet data D12A and audio TS packet data 
35 D12B. 

[0047] Furthermore, in the case where the PIDs of the 
video and audio TS packets for plural programs speci- 
fied by the user are identical, the PID interchange and 
sync code conversion unit 35 transmits information to 
*o specify the channel numbers of TS packets having iden- 
tical PIDs to the video multi-decode processor 14 or to 
the audio decode processor 15 through a control line 
CONT 

[0048] On the other hand, in the case where only one 
45 program is specified by the user with the input unit 5, 
under the control of the microprocessor 4, the timing 
controller 32 reads out the data in the TS packet unit (in 
a 1 88-byte unit) with a normal speed only from the cor- 
responding first, second or third FIFO 33A, 33B or 33C 
50 based on the sync code detection signal S1 0 to be given 
from the corresponding first, second or third sync code 
detecting/interchanging unit 31 A, 31 B, 31 C and trans- 
mits this to the TS separator 34 as the selected/multi- 
plexed data D11. 
55 [0049] At this point, the TS separator 34 extracts TS 
packets having program information from the supplied 
selected/multiplexed data D11, and transmits these to 
the microprocessor 4 through the control interface 33 
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and the control bus 6 in order. 
[0050] Then, the microprocessor 4 obtains the PID of 
each video and audio TS packet for programs specified 
by the user based on the program information to be sup- 
plied from the TS separator 34, and outputs this to the 
TS separator 34 through the control bus 6 and the con- 
trol interface 33 in order 

[0051] Thus, the TS separator 34 extracts each TS 
packet of such as picture, audio, control data and data 
signal for the specified program from the selected/mul- 
tiplexed data D11 based on the PID supplied from the 
microprocessor 4, and transmits these control informa- 
tion and data signal to the microprocessor 4 through the 
control interface 33 and the control bus 6 in order and 
the same time, transmits data of each TS packet for pic- 
ture and sound to the PID interchange and sync code 
conversion unit 35 or stores them in the RAM 1 6 through 
the RAM interface 36, as the video TS packet data D1 2A 
and audio TS packet data D12B. 
[0052] In the case where only one program is speci- 
fied by the user, since it is impossible that PIDs are iden- 
tical, the PID interchange and sync code conversion unit 
35 does not interchange a PID. Therefore, the PID in- 
terchange and sync code conversion unit 35 transmits 
the supplied video TS packet data D12A to the video 
multi-decode processor 14 as the video TS packet 
stream data D3 as it is and transmits the supplied audio 
TS packet data D1 2B to the audio decode processor 1 5 
as the audio TS packet stream data D4 as it is, under 
the control of the microprocessor 4. 
[0053] In this way, the selected-channel extracting 
unit 13 can select and output the video and audio TS 
packets for plural or one program(s) specified from the 
TS data D2A and D2B supplied from the error correcting 
units 12A and 12B in the first and second receiver sys- 
tems 3A and 3B respectively and the TS data D2C sup- 
plied through the IEEE1394 interface 50. 
[0054] Here, Fig. 3 shows a processing procedure of 
extracting a selected channel in the selected-channel 
extracting unit 13. The selected-channel extracting unit 
13 controlled by the microprocessor 4 enters the 
processing procedure from step SP10, and then judges 
the number of programs specified by the user at follow- 
ing step SP1 1 . When one program is specified, the se- 
lected-channel extracting unit 1 3 proceeds to step SP13 
to perform a selection and a decoding error correction 
by controlling one receiver system (out of the first and 
second receiver systems 3A and 3B and the third re- 
ceiver system through the IEEEE1394 interface 50). 
Note that, the IEEE1394 interface 50 also performs the 
selection and the decoding error correction as required. 
[0055] Then, the selected-channel extracting unit 13 
outputs the resultant video TS packet stream data D3 
and the audio TS packet stream data D4 to the video 
multi-decoder 14 and the audio decoder 15 at step 
SP16, and terminate the processing procedure at step 
SP20. 

[0056] On the other hand, in the case where plural 



10 

programs are specified at step SP1 1 , the selected-chan- 
nel extracting unit 1 3 proceeds to step SP1 2. In the case 
where the specified programs are included only in the 
TS data obtained through one of three receiver systems 

5 (the first and second receiver system 3A and 3B and the 
third receiver system through the IEEE1394 interface 
50), the selected-channel extracting unit 13 obtains a 
negative result at step SP12. Then, it proceeds to step 
SP14 to perform the selection and the decoding error 

10 correction by controlling one receiver system (out of the 
first and second receiver systems 3A and 3B and the 
third receiver system through the IEEE 1934 interface 
50). In this connection, the IEEE1 934 also performs the 
selection and the error correction as required. 

is [0057] After that, the selected-channel extracting unit 
13 outputs the resultant video TS packet stream data 
D3 and the audio TS packet stream data D4 to the video 
multi-decoder 14 and the audio decoder 15 at step 
SP16, and terminate the processing procedure at step 

20 SP20. 

[0058] On the other hand, when a positive result is ob- 
tained at step SP12, that is, when the programs speci- 
fied by the user are included in TS data obtained by two 
or more receiver systems (two or more out of the first 
25 and second receiver systems 3A and 3B and the third 
receiver system through the IEEE1394 interface 50), the 
selected-channel extracting unit 13 obtains the positive 
result at step SP12. Then, it proceeds to step SP15 to 
perform the selection and the error correction by con- 
so trolling two or more receiver systems (two or more out 
of the first and second receiver systems and the third 
receiver system through the IEEE1394 interface 50) 
having the TS data specified. 

[0059] After that, the selected-channel extracting unit 
35 13 proceeds the following step SP17 to judge whether 
or not there are identical PIDs in the selected TS pack- 
ets. When the identical PIDs exist, it proceeds to follow- 
ing step SP18 to interchange the PIDs, on the other 
hand, proceeds to step SP19 when identical PIDs do 
40 not exist. 

[0060] The selected-channel extracting unit 13 out- 
puts the video TS packet stream data D3 and the audio 
TS packet stream data D4 to the video multi-decoder 1 4 
and the audio decoder 15 at step SP1 9, and then termi- 
45 nates the processing procedure at step SP20. 

(3) Operation and Effects of the Embodiment 

[0061] According to the above-mentioned structure, 
so in the case of selecting one program from each of digital 
broadcasting signals and the TS data reproduced from 
the digital VTR D2A (Fig. 4(A)), D2B (Fig. 4(B)) and D2C 
(Fig. 4(C)) respectively corresponding to the specified 
programs in the first and second receiver systems 3A 
55 and 3B and the third receiver system for receiving TS 
data through the IEEE1 394 interface 50 as shown in Fig. 
4, the receiving device 1 reads three TS data D2A, D2B 
and D2C from the FIFOs with the timing controller 32 
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with a threefold clock. And these data becomes data 
compressed in a temporal axis direction as shown in Fig. 
4(D). 

[0062] In the TS separator 34, by extracting only TS 
packets having video data for the selected program, ex- 
tracts theTS packets (PID = 3) for the channel 2 includ- 
ed in the first TS data D2A, the TS packets (PID = 15) 
for the channel 6 included in the second TS data D2B, 
and the TS packets (PID = 23) for the channel 8 included 
in the third TS data D2C, as shown in Fig. 4(E). 
[0063] In addition, at this time, the TS separator 34 
extracts the TS packets having one piece of audio data 
for the specified program, to extract theTS packets (PID 
= 4) for the channel 2 included in the first TS data D2A, 
for example, as shown in Fig. 4(F). 
[0064] In this way, one program is selected from each 
of 3 piece of TS data D2A, D2B, and D3C received by 
the first to third receiver systems, and the pictures of the 
total three programs and sound of one program out of 
three programs can be displayed on the display. 
[0065] In this case, for example, the screen of the dis- 
play formed of the CRT (Cathode Ray Tube) displays 
the picture of each program in one area out of three ar- 
eas which the screen is divided into, and the sound of 
one program out of the displayed programs is given from 
the speaker provided in the display unit. 
[0066] On the contrary, in the case where the user se- 
lects programs each included in the TS data D2A or D2B 
obtained through the two receiver systems (for example, 
the first receiver system 3A and the second receiver sys- 
tem 3B) out of three receiver systems, the two pieces of 
TS data D2A (Fig. 5(A)) and D2B (Fig. 5(B)) are read 
out from the FIFOs with a double clock by the timing 
controller 32 as shown in Fig. 5. These data are multi- 
plexed as data compressed in the temporal axis direc- 
tion as shown in Fig. 5(C) and then, are supplied to the 
TS separator 34. 

[0067] Then, the TS separator 34, by extracting only 
the TS packets having video data for the selected pro- 
grams, extracts the TS packets (PID = 3) for the channel 
2 included in the fist TS data D2A and the TS packets 
(PID = 15) for the channel 6 included in the second TS 
data D2B, for example, as shown in Fig. 5(D), 
[0068] Further, at this time, the TS separator 34, by 
extracting the TS packets having audio data for one of 
the selected programs, extracts the TS packets (PID = 
4) for the channel 2 included in the first TS data D2A, 
for example, as shown in Fig. 5(E). 
[0069] In this way, one program can be selected from 
each of two pieces of TS data D2A and D2B received 
by the first and second receiver system , and the pictures 
of the total two programs and the sound of one program 
out of two can be displayed at the display. 
[0070] In this case, the picture of each program is dis- 
played in one area of two areas which the screen in di- 
vided into, and the sound of one program out of the dis- 
played programs can be given from the speaker provid- 
ed at the display unit. 



[0071] Furthermore, on the contrary, when the user 
selects a program from each of TS data D2A and D2B 
obtained by the two receiver system (for example, the 
first receiver system 3A and the second receiver system 

5 3B) out of three receiver systems, if TS packets having 
the identical PIDs exist in the selected two TS data D2A 
and D2B, the two TS data D2A (Fig. 6(A)) and D2B (Fig. 
(B)) are read out from the FIFOs with the double clock 
by the timing controller 32 and then are multiplexed as 

10 data compressed in the temporal axis direction as 
shown in Fig. 6(C). In this case, the sync code detecting/ 
interchanging unit 31 B has interchanged the PID of the 
TS packet in the second TS data D2B, which was the 
same as that in the first TS data D2A, so that the PIDs 

* 5 of the TS packet for the channel 4 in the second TS data 
D2B has been changed from "PID = 3" to "PID = a", as 
shown in Fig. 6(C). In this way, the TS data D2B having 
the changed PID of the TS packet and the TS data D2A 
having TS packet having the original PID are multi- 

20 plexed by the multiplexer 51, to obtain a sequence of 
TS packets having PIDs different from each other, as 
shown in Fig. 6(C). This sequence of TS packets is sup- 
plied to the TS separator 34. 

[0072] Then , the TS separator 34 extracts only the TS 
25 packets having video data for the selected program to 
extract the TS packets (PID = 3) for the channel 2 in- 
cluded in the first TS data D2A and the TS packet (PID 
= 7(e)) for the channel 6 included in the second TS data 
D2B, for example, as shown in Fig. 6(D). 
30 [0073] In addition, at this time, the TS separator 34 
extracts the TS packet having audio data for one pro- 
gram out of the selected ones to extract the TS packets 
(PID = 8(f)) for the channel 6 included in the first TS data 
D2A, for example, as shown in Fig. 6(E). 
35 [0074] In this way, one program can be selected from 
each of two pieces of TS data D2A and D2B received 
by the fist and second receiver systems, the pictures of 
the total two programs and the sound of one program 
out of them can be displayed at the display. 
40 [0075] In this case, the picture of each program are 
displayed in one area out of two areas which the screen 
is divided into, and the sound of one program out of them 
being displayed is given from the speaker provided at 
the display. 

45 [0076] Furthermore, on the contrary, in the case 
where the user selects two programs included in the TS 
data D2A obtained by one receiver system (for example, 
the first receiver system 3A) of three receiver systems, 
as shown in Fig. 7, one piece of TS data D2A (Fig. 7(A)) 
so js read out from the FIFO with a normal clock by the 
timing controller 32, and is supplied to the TS separator 
34 as data non-compressed in the temporal axis direc- 
tion as shown in Fig. 7(B). 

[0077] Then, the TS separator 34 extracts only the TS 
55 packets having video data for the selected programs to 
extract the TS packets (PID = 3) for the channel 2 in- 
cluded in the first TS data D2A and the TS packets (PID 
= 5) for the channel 3 included in the first TS data D2A 
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as shown in Fig. 7(C), for example. 
[0078] In addition, at this time, the TS separator 34 
extracts the TS packets having audio data for one pro- 
gram out of the selected programs to extract the TS 
packets (PID = 6) for the channel 3 included in the first 
TS data D2A, for example, as shown in Fig. 7(D). 
[0079] In this way, two programs are selected from the 
one piece of TS data D2A received by the first receiver 
system, the picture of the total two programs and the 
sound of one programs out of two can be displayed at 
the display unit. 

[0080] In this case, the picture of each program is dis- 
played in one area of two areas which the screen is di- 
vided into and the sound of one program out of the pro- 
grams being displayed are given from the speaker pro- 
vided at the display unit. 

[0081] In this way, in the case where the user specifies 
plural programs, the receiving device 1 selects a digital 
broadcasting signal or the TS data reproduced from the 
digital VTR corresponding to the specified program in 
the first and second receiver systems 3A and 3B and 
the third receiver system for receiving TS data through 
the IEEE 1394 interface 50, sequentially performs the 
demodulating and the error correction processing with 
the corresponding digital demodulator and the error cor- 
rection unit, and then separates and extracts video TS 
packets for one or more program(s) and audio TS pack- 
ets for one program specified by the obtained first, sec- 
ond and third TS data D2A, D2B and D2C. 
[0082] After that, the obtained video TS packet data 
D3 for plural programs are simultaneously decoded by 
the video multi-decode processor 14 and the audio TS 
packet data D4 for one program is decoded by the audio 
decode processor 15. 

[0083] In addition, the pictures for plural programs 
specified based on the obtained video data D5A and 
D5B are subjected to the signal processing for display 
on multi-screen by the display processor 18, and the 
sound of the specified program is selected by the audio 
processor 21. 

[0084] Thus, the receiving device 1 can receive plural 
programs from the plural digital broadcasting signals 
and can display them on multi-screen, thereby making 
it possible to have a high function with respect to display 
on a screen. 

[0085] Further, in the receiving device 1 , the selected- 
channel extracting unit 13 can separate the TS packets 
for programs specified by the user from the TS data 
D2A, D2B, and D2C correspondingly to the inputs of plu- 
rality of TS data D2A, D2B and D2C, so that, for exam- 
ple, it is not necessary to provide plural demultiplexers 
for extracting TS packets for a program specified by the 
transport stream, thereby making it possible to construct 
it simply. 

[0086] According to the above-mentioned structure, 
the TS data D2A, D2B, D2C outputted from the first, sec- 
ond, third receiver systems are selected by the selected- 
channel extracting unit 13 as required, the TS packets 



having various kinds of data such as pictures and sound 
for a specified program included in the selected TS data 
D2A, D2B and D2C are separated and extracted, there- 
by making it possible to make an application efficient 
5 with a simple structure. Thus, it is possible to significant- 
ly improve its function with a simple structure. 

(4) Other Embodiments 

io [0087] Note that, in the aforementioned embodiment, 
two antennas are provided. However, as shown in Fig. 
8, a signal from one antenna 2C can be divided into two 
signals by a divider 40, and be supplied to the first and 
second receiver systems. That is, in the case of provid- 
es ing two antennas, digital broadcasting signals from two 
satellites can be received, and in the case of providing 
only one antenna, a signal corresponding to two trans- 
ponders in the digital broadcasting signal from one sat- 
ellite can be selected. 

20 [0088] Further, in the embodiment described above, 
the selected-channel extracting unit 13 is constructed 
as a separating device according to the present inven- 
tion as shown in Fig. 2. However, the present invention 
is not only limited to this but various kinds of structures 

25 can be applied as the structure of the selected-channel 
extracting unit 13 as long as the data of the specified 
sequences can be separated and extracted from the da- 
ta stream generated by multiplexing plural sequences 
of data in a prescribed unit. 

30 [0089] In this case, in the embodiment described 
above, the TS selector/multiplexer 30 is comprised of 
the first, second and third sync code detecting/inter- 
changing units 31 A, 31 B and 31 C, the FIFOs 33A, 33B, 
and 33C, and the timing controller 32 as the selecting 

35 means for receiving plural data streams and selecting 
the corresponding part or all of the data streams from 
among the received plural data streams, as shown in 
Fig. 2. However, the present invention is not limited 
thereto and other various kinds of structures can be ap- 

40 p|jed. 

[0090] Furthermore, in the embodiment described 
above, the TS separator 34 serving as the separating/ 
extracting means for separating and extracting data 
(video data and audio data) of the sequences specified 

« by the user (pictures and sound of the specified pro- 
gram) included in the TS data D2A, D2B and D2C is 
placed at the stage following the FIFOs 33A, 33B and 
33C and thetiming controller32, the multiplexer51 serv- 
ing as the multiplexing means for multiplexing these da- 

50 ta. However, the present invention is not only limited to 
this but also the TS separator 34 can be placed at the 
stage preceding the FIFOs 33A, 33B, 33C, the timing 
controller 32 and the multiplexer 51, and the same ef- 
fects as the above embodiment can be obtained. 

55 [0091] Furthermore, in the embodiment described 
above, the selected-channel extracting unit 13 multi- 
plexes and outputs video and audio data for the pro- 
grams specified by the user in the form of a TS packet. 



8 



15 



EP 1 081 885 B1 



16 



However, the present invention is not only limited to this 
but also video and audio data for the programs specified 
by the user can be multiplexed and outputted in the form 
of a signal, such as ES (Elementary Stream) and PES 
(Packetized Elementary Stream). In this case, the signal 
receiving device can be so constructed that the select- 
ed-channel extracting unit 1 3 outputs a control signal so 
as to make the video multi-decode processor 1 4 and the 
audio decode processor 15 decide what program the 
video TS data D3 and audio TS data D4 to be supplied 
at that moment belong to. 

[0092] Furthermore, in the embodiment described 
above, the selected-channel extracting unit 13 is con- 
structed so as to cope with the inputs of three transport 
streams. However, the present invention is not only lim- 
ited to this but also, the selected-channel extracting unit 
1 3 can cope with four or more transport streams as long 
as it is constructed so as to receive plural data streams, 
to select corresponding part or all data streams from 
among the received plural data streams, and to sepa- 
rate and extract data of a specified sequence included 
in the selected data streams. 

[0093] Furthermore, in the embodiment described 
above, identical PIDs of TS packets are interchanged. 
However, the present invention is not limited thereto but 
also, for example, with respect to a TS packet having 
another identical PID, a flag to specify the channel 
n umber can be added to its header to ouput the TS pack- 
et from the selected-channel extracting unit 1 3 through 
a control line CONT 

[0094] Furthermore, in the embodiment described 
above, the receiving device according to the present in- 
vention is applied to a receiving device in a digital broad- 
casting system. However, the present invention is not 
limited thereto but also can be applied to other various 
types of receiving device such as a receiving device for 
the cable television broadcasting. In this case, a pro- 
gram of a different broadcasting system can be extract- 
ed by making a receiver system cope with the different 
broadcasting system (for example, the CS (Communi- 
cations Satellite) broadcasting for distributing programs 
via a communications satellite, the BS (Broadcasting 
Satellite) broadcasting for distributing program via a 
broadcasting satellite), the cable television broadcast- 
ing, or the digital broadcasting for distributing with a 
ground wave). 

Industrial Applicability 

[0095] The present invention can be utilized for the 
case of simultaneously displaying programs, distributed 
with plural broadcasting system such as the CS broad- 
casting, the BS broadcasting, or the cable television 
broadcasting, on one monitor. 



Claims 

1 . A broadcast video signal receiving device (1) com- 
prising: 

5 

plural receiving means (3A 10A, 11 A, 12A, 3B, 
1 0B, 11 B, 12B) each operative to receive a re- 
spective broadcast video signal comprising a 
stream of coded video data representing plural 
*0 multiplexed programs and to extract the re- 

spective coded video data stream (D2A, D2B) 
therefrom; 

selecting means (4, 5, 30) for specifying se- 
quences of coded video data comprising at 
15 least parts of said plural data streams (D2A, 

D2B) extracted by respective ones of said plu- 
ral receiving means; 

separating means (34) for receiving said ex- 
tracted plural video data streams and separat- 
20 ing said specified sequences of coded video 

data from said plural data streams; character- 
ised by 

means (35) for outputting said specified se- 
quences of coded video data from said plural 
25 data streams as a single coded video data 

stream (D3); and 

a single video decoder (14) for decoding the 
single coded video data stream (D3). 

30 2. A broadcast signal receiving device according to 
claim 1 , comprising multiplexing means (51 ) provid- 
ed at a stage preceding said separating means (34) 
for multiplexing said plural data streams (D2A, D2B) 
extracted by said plural receiving means (3A, 3B). 

35 

3, A broadcast signal receiving device according to 
claim 1 or claim 2, wherein each said data stream 
(D2A, D2B) is formed of said plural program data 
packetized and multiplexed per prescribed unit, and 
said separating means (34) is operative to output 
said specified sequence of data in the form of pack- 
etized data. 

4. A broadcast signal receiving device according to 
45 any one of the preceding claims, comprising a dig- 
ital interface means (50) for receiving a data stream 
(D2C) from an external device, wherein said select- 
ing means (30) is operative to specify part or all of 
said sequence of data from among said plural data 

50 streams (D2A, D2B) extracted by said plural receiv- 
ing means (3A, 3B) and said data stream (D2C) re- 
ceived by said digital interface means (50), and 
wherein said separating means (34) is connected 
to receive said extracted plural data streams (D2A, 

55 D2B) and said data stream (D2C) received by said 
digital interface means (50). 



5. A broadcast signal receiving device according to 
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claim 1 , comprising multiplexing means provided at 
a stage following said separating means for multi- 
plexing said separated sequence of data. 

6. A broadcast video signal receiving method compris- 
ing the steps of: 

receiving, by way of each of plural receiving 
means (3A, 3B), a respective broadcast video 
signal comprising a stream of coded video data 
representing plural multiplexed programs, and 
extracting the respective coded video data 
streams (D2A, D2B) therefrom; 
specifying (4, 5, 30) sequences of coded data 
comprising at least parts of said plural video da- 
ta streams (D2A, D2B) extracted by respective 
ones of said plural receiving means; and 
separating (34) said specified sequences of 
coded video data from said plural data streams; 

characterised by outputting (35) said speci- 
fied sequences of coded video data from said plural 
data streams as a single coded video data stream 
(D3); and 

decoding (14) the single coded video data 
stream using a single video decoder. 

7. A broadcast signal receiving method according to 
claim 6, comprising multiplexing said extracted plu- 
ral data streams before said separating step (34). 

8. A broadcast signal receiving method according to 
claim 6 or claim 7, wherein each said data stream 
(D2A, D2B) is formed of said plural program data 
packetized and multiplexed per prescribed unit, and 
said separating step (34) outputs said specified se- 
quence of data in the form of packetized data. 

9. A broadcast signal receiving method according to 
any one of claims 6 to 8, comprising receiving a data 
stream (D2C) from an external device, wherein said 
selecting step (30) comprises specifying part or all 
of said sequence of data from among said extracted 
plural data streams (D2A, D2B) and said data 
stream (D2C) received from said external device, 
and wherein said separating step (34) comprises 
separating said specified sequence of data from 
said extracted plural data stream (D2A, D2B) and 
said data stream (D2C) received from said external 
device. 

10. A broadcast signal receiving method according to 
claim 6, comprising multiplexing said separated se- 
quence of data. 



Patentanspruche 

1 . Rundfunkvideosignal-Empfangsgerat (1 ) 

mit einer Mehrzahl von Empfangseinrichtun- 
5 gen (3A, 10A, 11 A, 12A, 3B, 10B, 11b; 12B) zum 

Empfangen jeweils eines Rundfunk-Videosignals, 
das einen Strom von kodierten Videodaten umfaBt, 
die eine Mehrzahl von gemultiplexten Programmen 
reprasentieren, sowie zum Extrahieren des jeweili- 
io gen kodierten Datenstroms (D2A, D2B) aus die- 
sem, 

mit einer Auswahleinrichtung (4, 5, 30) zum 
Spezifizieren von Sequenzen von kodierten Vide- 
odaten, die zumindest Teile der von den betreffen- 
*5 den Exemplaren der Mehrzahl von Empfangsein- 
richtungen extrahierten Mehrzahl von Datenstro- 
men (D2A, D2B) enthalten, 

mit einer Trenneinrichtung (34) zum Aufneh- 
men der Mehrzahl von extrahierten Videodatenstro- 
20 me und zum Abtrennen der spezifizierten Sequen- 
zen von kodierten Videodaten aus der Mehrzahl 
von Datenstromen, 

gekennzelchnet durch 
eine Einrichtung (35) zur Ausgabe der spezi- 
25 fizierten Sequenzen von kodierten Videodaten aus 
der Mehrzahl von Datenstromen als einen einzel- 
nen kodierten Datenstrom (D3) und 

einen einzigen Videodekodierer(14) zum De- 
kodieren des einzelnen kodierten Datenstroms 
30 (D3). 

2. Rundfunksignal-Empfangsgerat nach Anspruch 1, 
mit einer in einer der Trenneinrichtung (34) voran- 
gehenden Stufe angeordneten Muliplexereinrich- 

35 tung (5) zum Muliplexen der von der Mehrzahl von 
Empfangseinrichtungen (3A, 3B) extrahierten 
Mehrzahl von Datenstromen (D2A, D2B). 

3. Rundfunksignal-Empfangsgerat nach Anspruch 1 
40 oder 2, bei dem jeder der genannten Datenstrome 

(D2A, D2B) aus der Mehrzahl von Programmdaten 
gebildet ist, die in vorgeschriebenen Einheiten pa- 
ketiert und gemultiplext sind, wobei die Trennein- 
richtung (34) die spezifizierte Sequenz von Daten 
« in Form von paketierten Daten ausgibt. 

4. Rundfunksignal-Empfangsgerat nach einem der 
vorhergehenden Anspruche, mit einer digitalen In- 
terface- Einrichtung (50) zur Aufnahme eines Da- 

50 tenstroms (D2C) aus einem extemen Gerat, wobei 
die Auswahleinrichtung (30) einen Teil der oder die 
ganze Sequenz von Daten aus der von der Mehr- 
zahl von Empfangseinrichtungen (3A, 3B) extra- 
hierten Mehrzahl von Datenstromen (D2A, D2B) 
55 und dem aus der digitalen Interface-Einrichtung 
(50) empfangenen Datenstrom (D2C) spezifiziert, 
und bei dem die Trenneinrichtung (34) so angeord- 
net ist, daft sie die Mehrzahl von extrahierten Da- 
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tenstrdmen (D2A, D2B) und den aus der digitalen 
Interface-Einrichtung (50) empfangenen Daten- 
strom (D2C) aufnimmt. 

5. Rundfunksignal-Empfangsgerat nach Anspruch 1, 5 
mit einer in der auf die Trenneinrichtung folgenden 
Stufe angeordneten Muliplexereinrichtungzum Mu- 
liplexen der abgetrennten Sequenz von Daten. 

6. Rundfunkvldeosignal-Empfangsverfahren mit den 10 
Verfahrensschritten: 



der ganzen Sequenz von Daten aus der von der 
Mehrzahl von Empfangseinrichtungen (3A, 3B) ex- 
trahierten Mehrzahl von Datenstromen (D2A, D2B) 
unddes aus der digitalen Interface-Einrichtung (50) 
empfangenen Datenstroms (D2C) umfaBt, und bei 
dem der Verfahrensschritt des Abtrennens (34) das 
Abtrennen der spezifizierten Sequenz von Daten 
aus der Mehrzahl von extrahierten Datenstromen 
(D2A, D2B) und des aus der digitalen Interface-Ein- 
richtung (50) empfangenen Datenstroms (D2C) 
umfaBt. 



Empfangen eines betreffenden Rundfunk-Vi- 
deosignals, das einen Strom von kodierten Vi- 
deodaten enthalt, die eine Mehrzahl von ge- is 
multiplexten Programmen reprasentieren, mit 
Hilfe jeweils einer aus einer Mehrzahl von Emp- 
fangseinrichtungen (3A, 3B), und Extrahieren 
der betreffenden kodierten Videodatenstrdme 
(D2A, D2B) aus diesem, 20 
Spezifizieren (4, 5, 30) von Sequenzen von ko- 
dierten Videodaten, die zumindest Teile der von 
den betreffenden Exemplaren der Mehrzahl 
von Empfangseinrichtungen extrahierten 
Mehrzahl von Datenstromen (D2A, D2B) ent- 25 
halten, 

Abtrennen (34) der spezifizierten Sequenzen 
von kodierten Videodaten aus der Mehrzahl 
von Datenstromen, 

30 

gekennzeichnet durch 

das Ausgeben (35) der spezifizierten Se- 
quenzen von kodierten Videodaten aus der Mehr- 
zahl von Datenstromen als einen einzelnen kodier- 
ten Datenstrom (D3) und 35 

das Dekodieren (14) des einzelnen kodierten 
Datenstroms unter Verwendung eines einzelnen Vi- 
deodekodierers. 

7. Runcffunkvideosignal-Empfangsverfahren nach 40 
Anspruch 6, das das Multiplexen der Mehrzahl von 
extrahierten Datenstromen vor dem Verfahrens- 
schritt des Trennens (34) umfaBt. 

8. Rundfunkvideosignal-Empfangsverfahren nach 45 
Anspruch 6 oder 7, bei dem jeder der genannten 
Datenstrome (D2A, D2B) aus der Mehrzahl von 
Programmdaten gebildet ist, die in vorgeschriebe- 
nen Einheiten paketiert und gemuftiplext sind, und 

bei dem der Verfahrensschritt des Abtrennens (34) so 
die spezifizierte Sequenz von Daten in Form von 
paketierten Daten ausgibt 

9. Rundfunkvideosignal-Empfangsverfahren nach ei- 
nem der Anspruche 6 bis 8, das das Empfangen 55 
eines Datenstroms (D2C) aus einem externen Ge- 

rat umfaBt, wobei der Verfahrensschritt des Aus- 
wahlens (30) das Spezifizieren eines Teils der oder 



10. Rundfunkvideosignal-Empfangsverfahren nach 
Anspruch 6, das das Multiplexen der abgetrennten 
Sequenz von Daten umfaBt. 



Revendications 

1 . Dispositif de reception de signal video de diffusion 
(1) comprenant : 

une plurality de moyens de reception (3A, 1 OA, 
11 A, 12A, 3B, 10B, 11B, 12B) chacun fonction- 
nel pour recevoir un signal video de diffusion 
respectif comprenant un flux de donnees video 
codees representant la pluralite de program- 
mes multiplexes et pour extraire le flux de don- 
nees video codees respectif (D2A, D2B) de ce- 
lui-ci ; 

un moyen de selection (4, 5, 30) pour specifier 
des sequences de donnees video codees com- 
prenant au moins des parties de ladite pluralite 
de flux de donnees (D2A, D2B) extraites par 
ceux respectifs de ladite pluralite de moyens de 
reception ; 

un moyen de separation (34) pour recevoir la- 
dite pluralite de flux de donnees videos extrai- 
tes et separer lesdites sequences specifiees de 
donnees video codees a partir de ladite plura- 
lite de flux de donnees ; caracterise par 
un moyen (35) pour fournir lesdites sequences 
specifiees de donnees video codees a partir la- 
dite pluralite de flux de donnees comme un flux 
de donnees video codees unique (D3) ; et 
un decodeur video unique (14) pour decoder le 
flux de donnees video codees unique (D3). 

2. Dispositif de reception de signal de diffusion selon 
la revendication 1 , comprenant un moyen de murti- 
plexage (51) fourni a un etage precedent ledit 
moyen de separation (34) pour multiplexer ladite 
pluralite de flux de donnees (D2A, D2B) extraits par 
lesdits plusieurs moyen de reception (3A, 3B), 

3. Dispositif de reception de signal de diffusion selon 
la revendication 1 ou la revendication 2, dans lequel 
chaque dit flux (D2A, D2B) est forme de ladite plu- 
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ralite de donnees de programme mises en paquets 
et multiplexees par unite prescrite, et ledit moyen 
de separation (34) est fonctionnel pour fournir ladite 
sequence de donnees sous ta forme de donnees 
mises en paquets. 

4. Dispositif de reception de signal de diffusion selon 
Tune quelconque des revendications precedentes, 
comprenant un moyen d'interface numerique (50) 
pour recevoir un flux de donnees (D2C) a parttr d'un 
dispositif externe, dans lequel ledit moyen de selec- 
tion (30) est fonctionnel pour specifier une partie ou 
toute ladite sequence de donnees a partir de ladite 
pluralite de flux de donnees extraites par ladite plu- 
rality de moyen de reception (3A, 3B) et ledit flux 
de donnees (D2C) recu par ledit moyen d'interface 
numerique (50), et dans lequel ledit moyen de se- 
paration (34) est raccorde pour recevoir ladite plu- 
ralite de flux de donnees extraites (D2A, D2B) et 
ledit flux de donnees (D2C) recu par ledit moyen 
d'interface numerique (50). 

5. Dispositif de reception de signal de diffusion selon 
la revendication 1 , comprenant un moyen de multi- 
plexage fourni a un etage apres ledit moyen de se- 
paration pour multiplexer ladite sequence separee 
de donnees. 

6. Precede de reception de signal video de diffusion 
comprenant les etapes de : 

reception, au moyen de chacun de la pluralite 
de moyens de reception (3A, 3B), un signal vi- 
deo de diffusion respectif comprenant un flux 
de donnees video codees representant la plu- 
ralite de programmes multiplexes, et I'extrac- 
tion des flux de donnees video codees respec- 
tifs (D2A, D2B) de celui-ci ; 
specification (4, 5, 30) de sequences de don- 
nees codees comprenant au moins des parties 
de ladite pluralite de flux de donnees video 
(D2A, D2B) extraites par ceux respectifs de la- 
dite pluralite de moyens de reception ; et 
separation (34) desdites sequences specifiees 
des donnees video codees a partir de ladite plu- 
ralite de flux de donnees ; 

caracterise par la fourniture (35) desdites se- 
quences specifiees de donnees video codees a 
partir de ladite pluralite de flux de donnees comme 
un flux de donnees video codees unique (D3) ; et 

decodage (14) du flux de donnees codees 
unique en utilisant un decodeur video unique. 

7. Procede de reception de signal de diffusion selon 
la revendication 6, comprenant le multiplexage de 
ladite pluralite de flux de donnees extraites avec la- 
dite etape de separation (34). 



8. Procede de reception de signal de diffusion selon 
la revendication 6 ou la revendication 7, dans lequel 
ledit flux de donnees (D2A, D2B) est forme ladite 
plurality de donnees de programmes mises en pa- 
5 quets et multiplexees par unite prescrite, et ladite 
etape de separation (34) fournit ladite sequence 
specifiee de donnees sous la forme de donnees mi- 
ses en paquets. 

10 9. Procede de reception de signal de diffusion selon 
Tune quelconque des revendications 6 a 8, compre- 
nant la reception d'un flux de donnees (D2C) a partir 
d'un dispositif externe, dans lequel ladite etape de 
selection (30) comprend la specification d'une par- 
ts tie ou toute ladite sequence de donnees a partir de 
ladite pluralite de flux de donnees extraits (D2A, 
D2B) et dudit flux de donnees (D2C) recu a partir 
dudit dispositif externe, et dans lequel ladite etape 
de separation (34) comprend la separation de ladite 
20 sequence specifiee de donnees a partir de ladite 
pluralite de flux de donnees extraits (D2A, D2B) et 
dudit flux de donnees (D2C) recu a partir dudit dis- 
positif externe. 

25 10. Procede de reception de signal de diffusion selon 
la revendication 6, comprenant le multiplexage de 
ladite s6quence separee de donnees. 



35 



40 



45 



50 



20 



12 



EP 1 081 885 B1 




/ DIGITAL N 
[ VTR ) 




TUNER 



DIGITAL 
DEMODUL ATOR 

DIB^ 



"Hrror 
correction 
UMJT 



D2B S 



I E E E 1 3 9 4 
INTERFACE 



50 



13> 



D2C 



-SI A 



DIGITAL 
DEMODULATOR 



k,11A 



Jf^D IA 
ERROR 
CORRECTION 
UNIT 



12A 



D2A 



SELECTED-CHANNEL 
EXTRACTING UNIT 



RAM 



— 7*r 
20 



-D4 



£ 



AUOIO DECODE 
PROCESSOR 



D6A— 



RAM 

— W 

22 



3 



RAM 



16 



cL 



VIDEO 
MULT I -DECODE 
PROCESSOR 



AUDIO 
PROCESSOR 



7T 
21 



|^D5A 



<-> RAM 



M7 



DISPLAY 
PROCESSOR 



-S3 



S2^ 



18 



RAM 



^19 



,5 



INPUT 
UNIT 



RAM 



ROM 



MICROPROCESSOR 



FIG. 1 



13 



EP 1 081 885 B1 



^026 



-D2A 



30 



^31B 
SYNC CODE 
DETECTING/ 

NTERCHANG I NG| 
UNIT 



31A, 



33B 



t 



D10B 



SYNC CODE 
DETECTING/ 
INTERCHANGING 
UNIT 



33A 



31C 
^D2C 



/D2C 



S10 



F I FO 




F I FO 







51 



MULTIPLEXER 



SYNC CODE 
DETECTING/ 
NTERCHANG I NG 
UNIT 



RAM 


< i> 


RAM 
I / F 









7^ 
16 



S10 



32 



TIMING 
CONTROLLER 



FIFO 



33C 




TS SEPARATOR 



36 

35^ 



012B 



-D1 1 







CONTROL 




I / F 



D12A 



PID INTERCHANGE 
AND SYNC CODE 



CONVERS 



04 



ON UNIT 



BUS 



33 



R T 

CONT 



-03 



13 



FIG. 2 



14 



EP 1 081 885 B1 



-SPIO 




CONTROL TWO OR MORE 
RECEIVER SYSTEMS SO ASj 
TO PERFORM SELECTION 
AND DECODING 
ERROR CORRECTION 



CONTROL ONE RECEIVER 
SYSTEM SO AS TO 
PERFORM SELECTION 

AND DECODING 
ERROR CORRECTION 



CONTROL ONE RECEIVER 
SYSTEM SO AS TO 
PERFORM SELECTION 
AND DECODING 
ERROR CORRECTION 



INTERCHANGE PIDs 



SP18 




SP16 



OUTPUT TO IMAGE 
MULT I -DECODER AND 
ECODER 



OUTPUT TO IMAGE 
MULT I -DECODER AND 
AUDIO DECODER 



SP19 



C 



END 



SP20 



FIG.3 



15 



EP 1 081 885 B1 



CO 



LO 



co 

o ° ° 

o ° ° 
u. u. u. 

o ° ° 
uj — UJ 

^: ^ > 



_ CM CO 
CSJ CM CM 
II 

o 

5 b{2 

T» 3Z 3S 

o ^ « 

o P P 
C u-u- 

o o o 

> ^ =r 

H CM CO 

II 

o 



^ 3: x: 
o o 

a: os or 

y_ u. u_ 

o o o 
uj ;r jiJ 

o§2 

> <c > 



o o 
lu — • 
a a 
— => 
> <: 



LO CO 
CM CM 



in co 
o O 



o o 
— uu 
o a 
— 



LO CO 



^ CM CO 
II 



CO CO 

3: 3: 



o o 



o o 

LU 

O Q 



LO CO 



CO 
CM 



OQ 
LU 

or 
>— 

VO 



g 

■6*0- 

a: 



CO 



CO 



o 

CM 

o 



o 

LU 

oc 
oo 



o 
a. 




CM 
LO 



CO 
CM 

CO 



CO 



CM 



CO 
CM_ 
CO 



CO 

CM_ 




LU 



CD 



16 



EP 1 081 885 B1 



UJ 

oo 



g 

oo 



CO 



^ ^cr in in 
3= jo rc 3C 31 

o o o o o 

g tr or 
pSoo o 

o o o o p 

UJ — LU — UJ 
a O O Q Q 

> 3 > 3 > 



^- cs d tt tn <o 

7T *~ *~ 



<VI 

3= ^ 2: 
o o o 



gg 



o o o 

LU — UJ 

a a o 



cnj coNr hxj «o 

ii 

o 



00 

csi 
Q 



UJ 

ex 

00 



o 

Q- 
00 

cr 



co 



CO 



in 



in 
co 



co 
to 



«3 



in 
co 

CO 
CM 





CO 

Q 



CD 



U 



UJ 



17 



EP 1 081 885 B1 



CO 



CNJ 



UJ 

as: 

CO 



o 



g o o o o 

oz oc cc cc. 
§ o o o o 
£ u. u. u. u. 

o o o o o 

— LU ■ — UJ 

— <c > :> 



^ m co r* ao 
\\ 

o 



CNJ 


s 


CO CD 

55 


§§ 

u_ u. 


FOR 


ar a: 
o o 


AUDIO 
VIDEO 


AUDIO 


VIDEO 
AUDIO 


CM CO 




lT> CO 



II 

a 




CD 



18 



* 

EP 1 081 885 B1 




— CVI 

a: £ £ 
£££ 

o s e 



LO 



CO 



_ CM CO 
II 



CO 

§ 

u_ 

o 

CD 



LO 



CO 



LO 



eg 



or 

§ 

Q- 

oo 



LO 



LO 



CO 



CO 



CO 
Q 



O 



CO 



19 



EP 1 081 885 B1 




10B, 



3A 



TW 


IER 




, ! 

TUh 


£ . 

IER 



S1B- 



11B- 



DIGI 



AL 



oigital\ 

VTR J 



i 
i 

i 
i 



DEMODULATOR 

PjjFj 



I EEE 1 3 9 4 
INTERFACE 



50 



13~ 
D2C 



ERROR 
CORRECTION 

UHLLE 

D2B ^| " ~ 



JlOA 



'S1A i 



DIGITAL 
DEMOD ULATOR 



'Y 



ERROR 
CORRECTION 
UNIT 



]^12A 



SELECTED-CHANNEL 
EXTRACTING UNIT 



~D4 



15 



RAM 

— W 
20 



03 . 



AUDIO DECODE 
PROCESSOR 



D6A 



RAM 



22 



■6— =» 



RAM 



IT- 



VIDEO 
MULT I -DECODE 
PROCESSOR 



AUDIO 
PROCESSOR 



21 



j^05A 



RAM 



M7 



DISPLAY 
PROCESSOR 



-S3 



S2s 



18 



\*M RAM 



INPUT 
UNIT 



RAM 



ROM 



<=-3> 



MICROPROCESSOR 



FIG 8 



20 



EP 1 081 885 B1 



Reference Numerals 



1 signal receiving device, 3A, 3B.- ... signal receiver 

system, 4.- ... microprocessor, 13 selecting/multiplexing/ 

separating unit, 14-. ... video multi-decode processor, 18.- -. display 
processor, 15-. ... audio multi-decode processor, 21™ - audio 

processor, 30 TS selector/multiplexer , 31A, 31B- ... sync code 

detecting/interchanging unit, 32.„ ~ timing controller, 33A, 33B~ 
FIFO, 34.- - TS separator, 35... PID interchange and sync code 

conversion unit, D2A, D2B_ ... TS data, D3 video TS data, D4 

audio TS data, D11-. selected/multiplexed data. 
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